Methods
Introduction
It is well known that death of the tops of practically all prairie grasses occurs each fall in temperate grasslands where the soil is regularly frozen.
Year after year new shoots replace the old ones in this vegetation of longlived perennials.
But as to what portion of the root system is retained and over what period of time, we are almost without information. This maintains despite the fact that much work has been done to increase our knowl- The tops, now level with the soil, were lightly mulched with grass as is commonly furnished by the growth following fall mowing in prairie. The soil froze solidly to a depth of several inches each winter and in spring thawed and froze repeatedly.
Each spring when growth began the containers
were removed to the greenhouse until fall.
This was done in order to protect the plants from injury by hail or by grasshoppers or other animals.
Here proper care could best be given and especially insurance against waterlogging of the soil during periods of heavy rainfall.
Moreover, injury by insects and competition by invading
grasses could be more readily detected and prevented. Finally, the roots were much more easily recovered for final examination where each container could be moved about.
Examination of banded roots
In examining the banded roots, the container was placed on a small stout table about 18 inches high, so that it was accessible from all sides. The extension was removed after tapping it repeatedly to free it from the soil. It was sometimes necessary to insert a long-bladed knife between it and the soil.
The tops of the plants were then removed at the soil surface. With a gentle stream of water, the mixture of sand and loam was slowly washed away, except for that portion close to the plants. A sharp, long-bladed knife was then used to cut through the soil mass and sever the roots at the level of the top of the container.
It was completely loosened from the loam soil below.
The top 4 inches of the root system with soil intact about it was then inverted and placed in a white enameled tray 18 by 15 inches in length and width and 2.25 inches deep.
The tray was tilted, and the soil below the depth of banding was carefully washed away with a bulb spray or a very gentle stream from a hose. As the tangled root-ends were exposed, they were removed with a scissors and saved for inspection. Muddy water and loose soil were caught in a tub as they left the tray.
Soon the small glistening bands became visible ( fig. 3) . As soon as one was found the root within it was examined to ascertain whether or not it was still alive.
While no completely satisfactory test has been devised to determine whether roots of grasses are living or dead, long experience with the roots of many individuals of each species adds greatly to the accuracy of determination.
Living roots often had a yellowish-white or brownish color which was usually very different from the color of the dead ones.
They had good tensile strength and were not brittle. The dead roots were easily broken, and tensile strength was low. They were often smaller, and sometimes they had decayed, and the band lay free in the mass of roots. Once familiar with the roots of these grasses, dead roots could be distinguished with certainty where, as here, several inches of the roots were exposed.
After all the bands were removed from the more distal parts of the roots, two or more inches of the root-ends were again clipped.
These were retained with the other clippings.
Gentle spraying of the inverted roots revealed the bands near their proximal ends.
They too were removed one by one.
It was often necessary in older roots to carefully pry the crown apart to regain the last few bands. A record was kept of the total number of bands, 
Results

Results of the third growing season
Six species of grasses continued growth during the third summer.
Plants of Panicum virgatum
and Agropyron cristatum were accidentally destroyed.
Work on Bromus inermis was terminated
in the fall of 1944, and Agropyron smithii spread so widely in the container that it was necessary to remove it in the fall of 1944 in order to save Stipa spartea with which it was planted.
The losses of banded roots among the six remaining species are shown in table III.
They were lowest in Andropogon furcatus (19 per cent.), 55 per cent, in Bouteloua gracilis, and in four species they varied between 86 and 100 per cent.
Summary of survival
The average percentage of survival of each of the 10 species at each period they were examined is shown in table IV. Losses in all species, except (fig. 5 ).
In the examination of three-year-old bunches of Bouteloua curtipendula it was observed that a few dead rhizomes occurred in the center of the clump. Thus, the injurious effects of the frequent removal of most of the tops is shown by the response of roots as well as by death in the crown, a loss that could be definitely ascertained by the banding method.
Discussion
The banding method was found unsatisfactory for some species of grasses with very fine roots.
In Poa pratensis, Eragrostis trichodes, and a few other species it was difficult to adjust the bands tightly enough to keep other roots from entering the same band. This difficulty was not encountered with most of the native prairie grasses. Also where the number of moderately fine roots was very great and the roots compact, as in Bromus inermis and Agropyron cristatum, banding was more difficult. That the process of banding or the presence of the bands did not harm the roots is apparent since in most plants all of the banded roots were alive at the end of the first summer and many after a year or more. Bands were much more readily recovered from bunch grasses than from those producing sods, although certain sod-formers retained the bunch habit for a long time. Agropyron smithii, for example, had only a few fine roots 
